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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy of a polishing 
process and hereby ensure further advantageous information by 
making a laser beam incident on a wafer during part of a period 
of time and detecting light reflected on the wafer when the 
wafer is on a window disposed in close vicinity of as platen hole. 



>-- 2E 



13' 



SOLUTION: A platen pad 18 is constructed by laminating a 
backing layer 20 and a polyurethane cover layer 22 on a platen 
1 6, and a hole 30 is formed in the platen 1 6 and the backing 
layer 20 as a window. On the window a wafer 14 held by a 
polishing head 12 is disposed, and a laser beam 34 is made 
incident on the carfare of the wafer 1 4 transmitting the cover 
layer 22 through a laser interferometer 32 during part of a 
period of time. The laser beam 34 incident on the wafer 14 is 
reflected on the wafer 14, and the reflected laser beam 34 is 
detected by the laser interferometer 32. Hereby, accuracy of a 
polishing process is improved and hance useful information is 
ensured. 
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m o T S « I C A It 1" £ £ 5 ft # £ # A S J: 5 £ & ® $ 

[0 0 2 4] «ti»6<JJC, £fcgiJ<D4#&£LT, 
te, iflt ;IIt^f IT^^, 0F^Ay K<7>iSin 

[ 0 0 2 6] 

— 1 6 \Z\Z& — )\, (ft) 3 0 CO*- 

;M*V^-T->Ay Hi8(0±i;*5. if^^sy F12 
(D¥-ft&®$item$\zM&U< . /7-f>^@felT 

v^b^cd— g&o^, wa^y h 1 2 tCctoT^i#$n 

rt*^ b *l £ „ *f— =F#tt 3 2 tt. ^7-f>16 

fcfc, U--tf-^F8*fr3 2 iCi^Tfi^Sns U-lf-b 

— A3 4^^^ — t->1 60*-j|/3 0 Sriii&LT^CO 

[ 0 0 2 7 ] y7-f>*-^3 OR^^X/M 40^ 
*fflft:0 (^7XA^y7-f>*-^3 0©±C*5i^ 
<D) B3 (a)-(c) C^$na. S3 (a) 

^$n*<fc5 ^7-f>^-;P3 0 tt, 

tt, U-lf-fcf-A 3 4<Dfclt)<D'y 4 > H^iUTWtt 40 

"r*^*-^ h 3 8 $t btcn^ttitsfe 

(D^f>j'-7i-X^y-Jl/$tl, DIA 1 4 >1r 

— h 3 8 ©M©a0 51*«^^«fc 7it5^r^*;^7 

u 4-0 aB#y5-^> i 6 ©jtw^saitfiT^^ti 

£5fC£*lT^£. # y< >-^- h 3 g te % ^7- 
7>:i'6 <B±ffi<B±K^ffi ^7>6<JIC^7-5 L >/^ y 

F-l-18 CD^MC A 0 & ZL<D-{ h 3 8 CD^j£& 

ft, -f >+r — h 3 8 0±® f)IA 1 4 £>^® iOFaltf) 



^^¥9 - 7 9 S 5 
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^n5X7U4 0oi^i/M:^5. <hte*r*fj& 
ctr&o* x 7 u 4 o c&mo&vz 

1*6*1* U-+f- £-AC0 3£g£^i&T 5ri>€>T<fe 
5. -f >tf- h 3 8 t^IA 1 4 OfSKDA 7 'J 4 0 CDS 
^i<fe5Sf, U-lf-fc:-A 3 4 t^XAKRItS 
n*7fc<D^fl:#4>ft< £j i mmcD^r v 7T?&ti 
CMP^D«fo»WS*sn«I*l:fi:5i 

PyDtX^liVOTt)^ h 3 8 Ji^XA 1 4 tC 

JI##JTf2, *f>1r- h 3 8 <h*XAl 4(Dm<D** y 
lOmi 1 s (250m m) fctltf, iftJSfc&m 

[ 0 0 2 8] 03 (b) ft, t-> 1 6 t/ty K 1 

^i. -?-COf^t)>3{C, y ^ — 5=-> 1 6 — )V 3 0 CD±<D 

^^Tti, <Dmm 0 © 2 0 (#«E-rn«) 

($£$nfco C^ditCcfc 0 , ^IA14t7 , 7-7> 
1 6 (D&mtOffilZte. H 1 8<D#'J^U^>#A 

-122 fc'WoTl^. 7^A-^ 2 2 

T^S. ffioT, Zf?-r> 3 0 W±{C*^7JA-^ 2 
2<D-i^, U — If— tf— A 3 4 (DfctbtDV >( > H i: 

a, W 1 Jc. /Vy K 1 8 > H^<h LTflU>6 

^. tot, U-tf-b*-AOW*&tt&££i;S1** 
A 7 U 4 0 ttSt^afffftLfeli. CC0S«JC0A^^JCDt> 

03 (a) O^^fclJi^Lrc^^0d'C«, ^*— 
7-r>it-ht^X/M 4<h<7)rBl<7J^^u/ y^ttJJfe^^: 
< tZtlT^tt. L^L/tyKl 8J4i«t5fc 

^^<^:0, -f >1r-h3 8#^XA1 4»CSttLTS 

03 (b) (DmoMtfcM-ClZ* 
tt, > H9i:LTffi^5tlT^«&ft, >>X 

a i 4c»*-r*«fc5Jcaa:«*nT^*fc«6, Ay hi 

8 0i^l:J:5Wt&Mli^^. ^-y>-fe;KD^-f 
O*^u-4f-H-A<0^ib^/h$ < 

[ 0 0 2 9Ta v H(0 7JA — @fCffil^6tl^># ij 

U-lf-tr-AtCMLTHH^fCS^teSr^r 
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CCDffiSjfttt, 03 (c) tcis^nT^^^^^o 
2 icB^r&^sn*. :©^7^42it i/— if— t*- 

JfcH..«-*T. y7^42$I5:tl:<t5 U — if- tf 

[0 0 3 0] ftfls*tt, *2SHJHCfto£:CM P^Bte> 
U— if-^ff|-ri>«i>a> U-if— fcf— A£JB^T. ^XA 

«r, U — If — fttf 3 »J * - * 

44, t:-A77-iJy^46, fttf*m»4 8*<. 

n e c <h ;c ct o . «r5fiUfcCMP«ao»fP^*aic)a: 

5. 3EfC, &*—y<f >if— h 3 8 > F«5 £ LT 

« u— If— T*fh© l ott. ^iai:*5^S$^t 
Altt* h*-A£fg££i*5 U— !f — 

£<Dj|f£#JTte, *XAj&»5K#;**l*3fca*AI*"r 

[ 0 0 3 1 ] 04 (cMacSftfi J:<3 fc, U — If— 
'J^-^4411 if-AA^'Jy^4 6©T««lCA» 

* — y-f h 3 8 €rffioTilfTbT^< • fcf-A 3 

4 ©coas^aw hoTsacann ^ni^7 

•J 4 0 3® -3 TiSS L * f^l/M 4 ©8ffllCA»f4. 

T*g&5 0 MLT^*, 
[-0-0.3 2] 1 4fCAIfr* tf-AO-ffitt. & 

itvs'm 5 2 ©*ffi-e«#tticK»$n, ssioRWtf- 

A5 4 *»fttS. L^L. ft<&-g&te®{fc^JI 5 2 £ 
jIjB-LT, *<DT<DmfiL5 0 iCAIt-T^eSlf-A 5 6 

t 't>— a**75«»fl:»JB 5 2 ^sitbjg^n, 12 

©EJtfcf-A 5 8 Sr^T*. JllOK»e-A5.4t. 
» 2 ©K*flf-A 5 8 tt. Ztl*><D&tt<DMmiZ±-?T 
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-A 6 0 

[ 0 0 3 3 ] ±a©A#«-ett. * — ©BftttBe*-? 

[003 4].nrXH4*#Ba"rn«a*sti*j:^c 

^10£#t:-A54S^20Sltf-A5 8 (0 
5) O^^t^^^^h'-Ae Ofi, X^U40£-f> 
If— h 3 8 SriSoT^Jf balL, h*-A77*iJ 7 ^ 4 6 

A6 0 © — &tfi3g4 8 (D^ft 
20 [ 0 0 3 5 ] y7»f> 1 6 fcfcAfflWKW:. CMP^O 

— ;u3 0ii, §#^-ii"r^r^fc^xA i 4 £ i lejrtitt 

d £ \ZJ3.Z. fi^7T, *y*XA 1 4 KU — if— fcf — 
A 3 4^AltTS^fc^t, U-if-^ih3 2*>S©& 
tBIi^Srif >^U >^tS C tatrngiTifc*. U-if- 
tf-A 3 4 a**-;U3 0 SI-3T»»ttl:t^Stl 

fca, &B-fe>ifSBjWB£<*n*. i®^ 
izteytmrnmn** 7<D±>v&m^e>n* uTizwm 

£&\Z$im-?Z>o W 6 \Z\*. *ftmz$tr>1t U— tf-^F 

3 2 spiw-rsfca&osfi^^sn, cncii 7t 

B^r§§^-r ^Oir>-9"6 2 (0iJA«, LED/7^h^ 

tc«g$n, 7*7-r>l 6£D^HX7yO^#^tl 
40 TV>£o 31(D5^r ^Oir>1f 6 2 tt, 

^^f$n^^{c®14{l:-r^o (4Bir>^^7^ 6 4^ % 
1 6 Ofl^Kl! 0ftlt6nt^5, 77^6 
4©»r)Wttfifi&tXft$tt, U— tf-^#«-3 2^e> 
OU— tf-tf — A 3 4^flj^(^^>f > KS«ifi#6 6 Sr- 

1f6 21i, 7*7-f>l e^tf^CUtT, Ix — 1f-^F 

;j*j^^^g*i»ioK»«K«B$nT^Tt)ck^. 

^ ^ ^ 6 4 £tT -f^ — ^-> i 6 tc^uTitSTjr^ic ^7>< 

50 > KO«iS^6 6 OS^WOffiBJCWtOM^etlT^ 



( 11 
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77^6 4 CDS$«, 6 8 \Z £oT:fc£^&£> 

£n*a*:7^^6 4(DIE5i£::g$te, 77^64^t> 
■^6 2 lZ£r>X&to2tlT^Z±mm* U-+f- tf — A 
A^7-t>1 6 lc£<^F8*£*lfcUC: t&«g#-r*cfc 

cfcO, &®ir >1^O^^i0^y < XXte^FiEiitt, U — 
If-T^ttS 2<D££te^£*i«ir*. t>*6 2#- 

l&h. tieoT. c z tz \**<D&m\zmm 

situ m^zmft?z>?z&<D&f®t it, 

xtf, *F*Tg*«^-#-y<x©Jfc<Dfcfcfc. H# 

[ 0 0 3 6 ] CflDBllC^tSlOCj^ftJItt, :75>- 

tr**.- awrntf, k 6 • cm 

77^6 4' te, fiOfcofctf* > K**Jfi#6 6 ' fC 
$<D&&®m^(Dmf$Zr>V2>J:oiZ?#>®7£l,T&< 

•7?—T><D&\Bite\z#-rz'r—?m&mffl 

[ 0 0 3 7 ] ^^-^>7^ — )lRrlO ^ > K *£g< £ 
4:t(iffijt^4Sl, 7 , 7-f>/iyH^ii$ 50 



> 9 - 7 9 8 5 
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< LTLS7. «ot, y^-^>^t[uj^-r 
•>-f > Ftftf^XAOXy AfcS^fct, f"-^-^ 

[0 0 3 8] «?T, jg^fc^-^lOt^&^lSPal*^* 

tnii x^y^i o 2<z>ratc, ^7-f>©§ i 0& 

yi 0 4Rtf 1 0 6 fC*5tr>T, +h>7 r, J >^£*lfcfi^ 
n, C^^Itt§#$n5. fit, ^fy7*108 

-&(^ i i o {c^v^th. y^ — 7 L >^^±fc i m-rzfr 
>7 r u >^ra£it»«*ns. isfe, t>7-MUo« 

g/JM* > y U >^^P5^±JC fcntf, X^^/^l 1 2tC 

[0 0 3 9 ] itfj^O^ 1 <Z)£ltfc*-A&tfff§2 OSItfcf 
-Att, 0 4St;a 5 K^£n*£5 KlSS^e-A 6 0 

<h75:^o :n^0t- ACD&tS^l 8 0* f*lT^*i 
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£. ^Ife, 09 (a) Rtf (b) (D^f^yiZ^^tlX^ 
5<fc5lC, &tbl§4 8a>e>CD<f iE^ffi^^O 
«*-caMb:T**:5 5 dt3&««*snfc. 0 9 (a) O 

(BP "5, ^^>^^Yt:^^X/N) StfS^I 
&Z>. 09 (b) (D^^te, 09 (a) <Dlf77fr*> 

09 (a) (b) 
^A/2nT^0, A til^ — "9 s — fcf — AOS 6^Fb1& 

fi. n\zmit®im<D®mm-v&z>. fto-c, 010 30 

(a) [zMTjkZtiZJjm&m ^titf* CMPynir^co 

s. ^fr^2 0 4tit aj^fl^O 1 +r< ^JU 

or^fc^^^n^^^fco^^^, u--tf- a<d&s 

T. X^ y y 2 0 6 fc*5V>T. ittIA^^$n5 

fco&tfnc, CMPyntx*«»7f5. 
[0 0 4 0] &*<r>tt, ^$tl5$t^(0i$^tt5 

$Jd^5r^S/h(cr^ 010 (a)_<7)X 

i tr-r ^;p©*<o»f3feo«»7&f^i;*i3i*j&t. so 
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fc!-£0 iiS/h 

*mR&m*m*mto<Dmnmm<ojji£iz&omm\z# 

#:fC, XTyy2 0 4 T(t 1 -fr-f ^JUOKIfZtJ 

m?L&. i. 5 it-r ^;w$^^*r^, 

1 *;Utf>J?$£ 1 . 5f&LT, 1r * ;KO |9t j£ © 
[ 0 0 4 1 ] C £ \Z&^X%ftJ5fe$:. 1*-Y ^ JKTjj&fc 

m <d m m ifi m £ $ n <& <h ^ $ n ^ £ # { c # m * it # 

»*Ll^#«|tt t BIO ( b) fC#J^2*l£o ^CfC 
^^tlT^^i^tC, Il(D^f«yy3 0 2lt &mi§ 

[0042] b^u, ^tibiift^<o/i^, s^sn^^^ 
^rai^, mmtfiizte. cup zfn±x<Dmffiz-Dtx-c& 

^ - ^5^5 W m $ tl ft & \t , S^cM<!:S/JnMO% 
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tt&<Dm\z. mm<Dmzfr*>WLC*>tiz>miz&:j£2ti 

T^tt bti^o Xf7^3 l 2l:i$n5J:^l:, ceo 

[ 0 0 4 3] ^ C(Cj^^T€^^E-^C0^liH, XA- 
Xfc®£#lTS:/7>^ig>ft^X/\ (C^LT^^fC^ 

01 1 (a) - (c) 
5 2tD^®ji^7 2 , 74, 7 6 tf> 1 f(DT«)i 

tl, CMPyPt7*i:MlT^<. jBff7 2ttH:« 

f^T^D, S6fP7 6 tttttfcW*£fc«fp-C**. 011 
(a) fCfi, ifJ^mrOitf^ 7 2 , 7 4, 7 6£^b, 0 

ii ( b) \*mm7u±x<D*&£<Dmft i 2 , 74, 

7 6«Sb, Bl 1 (c) fSW^^n-texcD&TiCfSjtt 
fc"J^ff.7 2 , 7 4, 7 6 011 ( a ) Tte, /J\ 

2VV*©i6fE7 2 ti, *<rSU<Djgf£7 4SMtl.^ 
©iff 7 6 J: 0 t)^^a*-Ci)l'>f 5 j£5 o . MIC * 
<6->)ti!>jBff7 6 \t, *L%fcmft7 8 cfc o fc^as&T 
*^T^<fc^5. «ff7 2, 7 4, 7 6^TU< 

/hSU*©«fP 7 2 tt*»fctt*l»«*aiK£#_ 

^it^-o. 01 1 (b) fCte, jgf£7 2 , 7 
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4, 7 6 <£>i$$rt*?Fi3 — OtefcTUfcOrt*, 011 
(c) tCH, »flS 7 2, 7 4, 7 6 ii^g^C^ 

«S»€tlTl^T»«5. ftoT, j£f£7 2, 7 
4, 7 6 <D*n*ftfre><Dm*<Dfcto<D£TfrP>mft1ti 

tzgLzt&&tstLit¥#mm** m&<Dmm&}t£.iE&&#i 

10 O . 

[ 0 0 4 4] L^b, ±i£<Z>J;?K, ifif^ 7 2, 7 4, 
7 6 0ff^^^ti, ¥Sfb©4W > hfciEtt<«I«a«a 
tfcoT, i£f£72, 7 4, 7 6 fC iotlitSf 

#t*—A<Dra<Dft«S£;fttf -tfnKifitf < 

>ysnfc^xAo*®3^3pa^i:$nfci»*ft36"r 
20 £r, Xf7y4 0 2 tfi, ^#tHa*»K:*m*ffl 

[0045] 01 3lt CMP <D^Mtff?t>nT^Z> h 

Stlfc. ftoT, Ctlte, c CiC^fcSn*: tr-^M 
30 (squared-of f peak value ) 2 tlT US C £ £ 

-r*;n*, i52 5o^fl)(i::^tinT^5:t^i$ 

40 x/\<D&w&iz&zi)r^ x<Dmfcz>&ft*mm'Tz> ct 
<* mm&nmtzte3z->T\,>z>£t&. &mizmm-c2 

-r ? )v&t'&mm\zmc-z$>-itiz. £tfM.mztiiz. ^ 
so -x>y$nfc^xAwafb^nn(fcMP yo-tx 
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[ 0 0 4 6 ] tf-T*«-^6Otti*«*3&«V^«J0! 

\t. xmftftms, 0 9 7. 4 3 o#fc^^$n, <eo 

<t<Djj&<DE&i\Z % *A-XJE:P¥fifc:3e@£fE£> Z £ 

[ 0 0 4 7] a&i£<z>$a<, y-t ±<Drt*-~ >y<*nzt 
-f x<os&5^®i£fete-en^n, &e<ora&&Rtf& 

aff^scHtsTMf^iinntf, -r^ so 
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[ 0 0 4 8 ] 3»ar*ififPJCJ:oT±i;* ; F«i« 

*r * tt*«- ± c m p y □ ir x * gsjg-r * C <h iz <fc 

0, £©ffl*Rfcm*K*«T£*<fc#ASn<5. ceo 

cmp zrn j tx<Dm<p\z5&-&e>tiz>&m®m^&* m& 
(ojffeiz & -o xMtit isT * mm<Dmi&izm?z&mm{? 

[ 0 0 4 9] ^XAOCMPfllfl!)**!:, -f>v^i 

^<±o#*(D«ijsxttiPii;««:it<x**-r« 
v*Tfe£fr*) o t>r^;Koro«» (w&i. 5*tr<* 

)V) ©f«tCl»*$n*»»©aii, Xfyy5 0 6 lC^ 
^TMOMICJ; 0ft)l$n5. fit, Xf7/5 

o 8 ic^snr^si^fc. »£snfc*m®«*«i* 
$ <EP^, ^^^nfet^ic mE-rzmm<D±tzffim 

^^ttSo fit, Xfyy5 12t(t Z<Dmo<D 

1. 5-94 #m <Dmiz&&znz>tt&<Dm'$*:mjzm 
tilt, »*a«)^»di*n*. l^l. jtoxfy 

£fr*: fC «■* $ tlfc^llTi L T«f L V>S 0 CD C M 
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[0050] ±m<Dmm&Mn'r2>rzit>Gojj&te® i o 

(b) IZMSftZtlZ CMP 7n±Xte&&:7£<DJZlt><?)Jj 

£ * <D <z> m & j£ cd ^ £ /8 » r J: n c £ le ^ « f 
CO 05 13 U-1f-^#fHc£oTfg±ir£U--!f- 

^T^S. S3 1 5 CO (a) RZt (b) IC?k$ nr^*£ 10 

o \z. m^z&&izttvm*T%t£&x#y btz&t>itit 

\z-A^<D<M<D&\,* tf-A 8 4 IS, ^XA14©^®IC 
MIT, — #;*"?£T^&^l2;ii tf — A 8 6 0 & 
/h£&GH&£;*7 A — T£. C0ft^t*-A8 4 , |£U 
tf-AICjt^T, g®(O^^-9 0C<fc§tSL (SP*»t: 
-A88) €r^i;^>'r<, ftifft^ CCDj£l^tf-A8 
6 te^XAl 4 <D&W<Dm\Zfc^Wm\Zfc&Q % &ffi(D 

[ 0 0 5 2] Ftf<0 let - 

Art*m^tcJt^T4>ft:^£:gK bf — Atffc^t-? "7 — 

^><D®fem<D^—?wniz&Kzmr3&M*>-rz.L\z 
fczztz* mm-?* £x#c&s. b^u, ntr^<&^— 

mic, tr-A^/s^^ e-A^K^w 30 

£5 IC U — tf -*&mfr$<D U — If — fc: — Acoffl 
[ 0 0 5 3 ] U—tf-tf-i-AOiSfiJCMLTtt, it^A* 

1IC> *fi.a««H£4r U IC^oT^CS&a 40 

1f^;tr-A©««R04*fclt«r*^6T**. fto 



[0 0 5 4] *3fcU— If-tr-ASSR-*"* C ilCck 

[ 0 0 5 5] WftSJifrfiq 
R*kV?zT&&&lz£ 0, flFgyn-fexic^TSSgft: 

[ 0 0 5 6 ] 

m^^lC«, W*»<DJH©jP$*«»5- 1 0% 

$:iSAT^lrL/T«^^^ii. *3— 
L?id^^li^tt, x/t'f X04St4i^tt<flF* a r«A:< 
T^^fc*, *XA«ttfflT€?fc<fc**:*5. ^^IC 
tt, ^XA^{*{cJ«-«HPF*jS«*a'r* C fc3^#«te 

^■r*fc»©!y-jwtbT##K:*«"e*o. -f 

izm-tz>mm&5-x2>c£&. n^\t^mi^r^. ±&<d 
tm<* &mm (wt>wtit®m) tfrnrnztiztztziz* 

^*i*lT^5. COiEa««*©IIjftTtt, MIC 

[0057] &\,*mwL&<Dfm&mnz>m&\t* 

,ftjCg4g>trr^0 , SlC^XAli7 P ^-5 i >lC*tbTlft 



( 16 

. 29 
IT^5. £<DJ;5£:&7B<E>— flirt*, 016 fC^£*lT 

s. 

[0058] «*R<oiK^ii*ofcr— ^ttr-^<orJ!© 

[ 0 0 5 9 3 ^-tt©RS$f^OliitCMP^^fA 20 

tzm^mtir*fto1ZV><DZ2 > fcTi — ? 1 5 0 * 
»(Df^^l/^l-yhl60$ixT^5. =3 > tr 

f^xyi/^faz7M6 0lj;, bf^^-^r^ XT' 

-r, yj>*, xn, cm p ^x^Aco^^w— *\zm 

[ 0 0 6 6] l40R&£fg££i*S *:#>{;:, 3 > fcf 
a—* 15 0 te, m 1 8 C^^tl^cfc^^I^MlS^ 

froi&ommznmmft?* &o\z~7u>f5* >?t£ti 

t^. cnfC§ILTtL 3>fcfi-^ 1. 5 0te2^(3 
>^pjffifc/t> F/1X7-< BP -6, 

se^v i 5 2 1 5 4 £M{fc-rs. 

»M&7-<>^ 1 5 2 i*, iS-ttOflHRSS/i/THaK 40 

58**©ffi#©«ttR3 'J -NiU^y (nillihertz)co^-y 
^AStlS. 6P*, ^ichlTl^HfOMIi^^f 



) 1^§S¥9 - 7 9 8 5 
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[ 0 0 6 1 ] 0 19 (a) fctt, »BOS/7fA*6» 

set, bp*, f&m&m^<ommtz&m&mm>*<D^T 

1 5 4 ttfcffi«*#«r»«L, y hLT,. 

019 (b) fc^S*lTt>5JBJBOtiJA«*££i;3li' 

So mm\z. mmfcikyj )v*\ 52 

«©J«»€*y MT, 0 19 (c) JC^$nT 
[ 0 0 6 2 ] n>hfi-^ 15014, 7 << )V? 1 5 2 25. 
i^I^tS 2^<D^«|g^^^^ 1 5 6 Rtf 15 8^i 

A s • 2^©7-r;^$tifctf^^$titiH n> 

cap**, Ah/Ai t) (111^07^162 
£*jk> . coit^»j|t^nfc«tt, n > t:^.-^ i 5 

#111 6 4 tJt«U Wny^l6 6#J8) t5. 
»ffi#«#LTtf>fcHte£«;tntf, n > tfzL-^ l 5 

r. 

[0 0 6 3 ] ftffl&m^tt. w»a***s«tTfcnT*> 
&mm&\z&mtfiizit&'rz>c£&m&i>^. zoy- 

-r >^^zL^x^^iAnt>t\^m^\z^\zmmxtb^ 

[0 0 6 4] CClca^fcatBtt. 3>tTo.-^±T^ 
bits S ^xT fCctoT^ff T^, ^/t, ClO^SiJ 

[ 0 0 6 5] A>H/U7-<;^tt. li*)«>S^*#*t 
^^0»JT14, Ctl6ttF I R (finite impulse renspon 

e) (WH-r >/x;u**S) /i^^xJ4^p B l 

'Ml I j^Vj oma j n) <o ^ -f tl ^ tc H b Til oJtiT* 
^^At7^J^'J >^(filtering)«:llifi-rsfeie)^ 
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32 



[ 0 0 6 6 ] M$J&:7 y )lr?<D&&&ft7£?2>ltlb. 7 
Jtlt.^iA (Willi, Utton-f'f >yo*$f 10 

0**ffi«»**3eL, 7-f Kffltft 
btTC© + ^ffli6»4»5CiK:J:0, ^^1^7^ 20 

. [ 0 0 6 7 ] m$IfOM$lt(l ; IP 

/HX (WAfcf, T^77) C<fcO, h'rtr^yK 

tt, s/t, &wjm\zm&&<om&*?Tr>ttmmv]tz7 

[ 0 0 6 8 ] ^DtX'>y»ft 
• IttLTi/^ft*^ <X«»»rt»6fflaj3n& 

it* isXT/*t><mft-?zmm<onizmwtiL&m2:J*7Lz> so 



ft^fc^fb^i&^jciin*, cneo&fb^&tii-r* 

[ 0 0 6 9 ] CCCUi^^n^I^MTIi, ^if-fc^ 

■c^^o cn^o^t*, mmojj&zm^T. mmv> 

*t5M*«*SCt^lSf5. CMPyZfAy^ 
£rfii^5:fr&te, 02 0 (a) J;:0»i^£n, J^T 

tb^t?T^5CMPSBi:^lT, ^§t&7& (fll 
v^^^r) 3^56* (Xf^2 5 0) . > 

^^ck^lC, ^XACOiF^^^^btlO^^ 5 0 — l 0 0 

[0070] #^oir@-r*^® 

tf, *-frfcnfc«7B*>'5tttfjan (Xf77 p 2 5 2 ) , 
Tf»J«rS/t*JC, ##£n* (Xf7^2 5 4) • * 

So 

[007 1] 020 (b) (C ^ £ n 3 J; 5 IC * gHc&o 

r, fiffsnt^fc->y*ft (xtt»a$n>t»«) 

^y^^ft^^n (7x7^2 5 8) , fllt^ 

2 6 0 ) . fit, ttffl$nfc»»tt. ^©MIO 
mtJt«^$na Ufy^2 6 4) . ^tH$n^:^m<7) 

..ajs^^vif aw^ensji^Jc* *fls<D#-f > 
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^te, c<D4W > ht, n > tf iL-^te^U-^fc:** 

[ 0 0 7 2 ] *^U-*K#LTMfc:#£fc««£*# 
[ 0 0 7 3 3 &3fe, M^IAOfilftL^^t). X 

14. CMPynt7i:*ViT^ntXXSd^{bt5 30 

[oo7 4] a^rii, is?*^*&mfre>mm*mm? 

[ 0 0 7 5 ] ^"^U-^fC^bT^P^ff^^ (g[J 50 



ti;ntf:n*i»sif5. tfot, &*@£ii£&£fcA, 
tifrMt&M-eiz* n > tr^-* t> agora, istf^^r 

[ 0 0 7 6 ] M§*#tfR»©ft*£ffi^SC£{C«fcr) % 

TJUrf U XA Sfi^lcH^TS C <fcfl«TiJtB-e**. 
[ 0 0 7 7 ] £|ElM^£iM£l 

dtttf&te, 02 1 (a) fC#J^£*U 
U— If— ^fh3 2*^5!ti:en5 U — If- t'-A 3 4 
14, /Vy F2 2 ^lilTfil^n, ££fcf-A 7 0 2 

2 2OiH81 7 0 4^5R»StlT 1 Rttfcf — 2»7 0 6 

Itfft (DC) isy hSr^CS-**. 02 1 (b) tt, C 

Burn*) o coflj-ci*, sat u-«f-3fcK: «ko rt> 

tfSf *«0 - 1 0 *^ hOttlTif^l/T^tlH DC 

ait m^vDc&ft&f&mxtemfcvteVftttt*! 

I^StfeS tSbn5. SEoT, dO^^D Cl£ 

[0078] 021 (c) (Cfi^n^<t^{C, /VyH2 
2_ (Qj ^g^ * > F*£*dt-r*«ttlC*&iE 7 0 4' 



35 

04' StjI^L, f©H, — fifctfttasn* Tfc* 5 . 
[0079] 021 (d) left* J8SL@7 0 4' £Jflt> 

[ 0 0 8 1 ] 

[0 0 8 2] COfedft, W^^a-feXlCML/TjEWtt* 
[®®<DfBf#^Ui^] 

[011 &m&ffi<D&m&>teir*ti)l,*i3~ *)ltf*J -> 

>lf (CMP) 

[^2] **^KffioT«fijt$nfc»j«*ta»*#r* 

^•S^JM^r^j^'J >'>£ r gitco$jm0T&*. 
[03] (a) - (c) tt, B20S1<D!)^>H^« 

[04] if-tf-A*«bE.-3R** Lfc^F* If — A 

2 > KS«#©fBfB&«Jfc»r®0"C&£. 

[0 5] V — If— tf-A^^XAJcAl* tf-A#K 

[06] > K^<h^>1^^^^c7)^(D^g^^^K 

sei»; i ^<o-pj*n4*^"r* 02o^s©y7-r> 

[07] *w > K^^R3III«r»S«^©, ^W>H^ 

[0,8] ^:%^fC^o^:K^6<J^^-^H#(0^r^W7 

r — h T & £ „ _ _ 

[09] (a) &Z* (b) tt % 77>^IM-)l/\*t 
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(a) ttwaoif >yu >yftrajct>fcoTa»snfc 
omftm & ? * )v * \z & \f itm^ <d # ? ? t & * „ 

[010] (a) tt, oT^7>^ggt^^ 
XAOBft»i4»<t5CMP ^n-tX<D^^€r^ai 
f5«miO^n-^i0T»D, (b) fc, 

10 ^0T*^) O 

[01 1] (a) - (c) fcfc, 0 2 O^MfCct 

XA<73fKlSW»r®0T*S. (a) tt, CMP^otX 
oij[&^0^i/\$^tg|t^O, (b) te* ^Dt7 
^tfOiA^StB-C* 0 , (c) y-mitZti* 

*w > Mciam>fc^x/\£^*r0T&£o 

[012] *«9!K:ffleoT\ ^ — — 
x> ^$nfctfx/\£¥fifl:*r5 fc#<D C MP7*otX 

20 [013] /t— x^^n^x/NcDSFSteos* 

[014] *«9J(C«oT. ^©t<x©#^f,nfc 
[015] (a) It^^/jN^^U-if-tf-AtCi 

30 HffM0T&£. (b) a, ano/s^ u-if- tr-Afc 

[0 16] #^-fei>iA«Ii:Ht5*fljS«^S4 

[01 7] ^F#th<h, T#tt©ffi*«*<D*»£tf#rl, 

^t§CMP^XfA$Itifi!^T^5. 
40 [018] 1^-14<7>< yzsT-n.V-CO^-? Z^mTZ 

[01 9] (a) - (c) te, ^FSW©**, fiiitA 
> HAX7^ 0 7 ;U*{CrtUt£n*:&<D^Pi£ 

it-cam^ &tffc, iS5Jfi&/\*> H/ix 7^ 0 7 

^77t^^. 

ip^ Ca ) . (b) tt, ->;?*3 1 + £SS£$ii-T 

50 5tcT*£:g><D* T7D — 7^ — 
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[0.2 1 ] ( a) te, mm^y > H^tLtffl 

> F 2 ©ffl*«fe«ffiHr&*. ( b) 
te* 02 1 (a) <Dm&MV>rty H 6 OR It IC 

(c) Ett£^$T*ftiL;g®£^-rsr7-< > 
^«»cD--^*«©mift«»ffifH'e**. (d) 0 

'2 1 .(C) ©^#«©/^y H©«aiB©IS*i:LT/1 
1 6 -iHy7-T>, 18™/XyF, 2 0-110 
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~W»'\y FCD*4>$&, 2 8 -^fT^fbT — A, 3 0- 
*-JK 3 2 ••• U--tf-^Fg*tK 3 4 -U-tf- fcf- 
A> 3 3 8»^t-7-f 40 

"•^^*i^7'J, 4 2 U ^ >^7^, 4 4- 
3'J^-^ 4 4 6- t'-AX7"'J73', 4 
5 0- I«, 5 2-Kfls«rJi, 5 4-ll©SWf- 
A, 5 5 8-^2(D£ltt-A, 6 0 

-M#K-A, 6 2-««15^f^t>1t, 6 4- tt 
gir 6 6. 6 6* > F£*lifi#, 7 

10 2, 7 4, 7 6-«®jtffs, 7 8, 8 0, 8 2 -«tit 
#, 8 4 — bf— A, 8 6-j£^t:*-A, 8 8- t- 
A, 9 0-*ffi^*S — , 1 5 0 -3 > tf zl-^ 160 
-■r>r X^U-f , 1 5 2 — itSJ^ifc?^ 1 5 4 - fi 

1 5 6, 1 5 8 -£«ffl«4Rffi, 7 02 
~fci£lf-A, 7 0 4 - IiI, 7 0 4* -mil®, 7 
0 6 -Kit t?-A> 7 0 8 -fiJIStlft^*. 
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[12 2 1 ] 




c*J — w 



<72)%91# y a 7 > V > (72)3g$l# T^> ^U77> 

5 0 3 2, ux ^r^^>< ^'"^5 112, -fr > /if, /-X 15 

n - F 16450 # xh'J-h 617 
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